Objectives: Caregiver burden can lead to increased stress, depression and health difficulties for caregivers and care-recipients. This systematic review aimed to examine the published evidence, for interventions designed to reduce levels of carer burden, in those caring for a person with dementia. Methods: Three databases were searched (Medline, PsycINFO and CINAHL) for studies reporting on randomised controlled trials of non-pharmacological interventions for dementia-related caregiver burden. Data quality checks were completed for included papers and meta-analysis was performed to estimate the efficacy of individual interventions and different categories of non-pharmacological intervention. Results: Thirty studies were included in the analysis. Seven studies found a significant reduction in carer burden and a pooled effect found that intervening was more effective than treatment as usual (SMD = À0.18, CI = À0.30, À0.05). This result was small, but significant (p = 0.005). Multicomponent interventions are more effective than other categories. High heterogeneity means that results should be interpreted with caution. Conclusions: Interventions that significantly reduced levels of burden should be replicated on a larger scale. The relative effectiveness of interventions targeting cognitive appraisals and coping styles suggests that future interventions might be informed by models theorising the role of these processes in carer burden.
Introduction
An aging population and better awareness of symptoms worldwide means that rates of diagnosed Dementia are increasing (Prince et al., 2013) with provisional estimates suggesting that 81.1 million people will be affected by 2040. Globally, we are increasingly reliant on the relatives of those diagnosed, to provide the care necessary (Mart ın-Carrasco et al., 2009) . Whilst this is cost-saving for healthcare providers (unpaid carers save the United Kingdom £11 billion per year [Prince et al., 2013] ), the burden experience can lead the caregiver to experience higher levels of stress, depression, and associated health difficulties, as compared with non-caregivers (Brodaty & Donkin, 2009 ). The impact of stress and burden on caregivers is felt by care-recipients; Mart ın-Carrasco et al. (2009) highlight that care-recipients whose carers report lower levels of burden are more likely to stay at home for longer and present fewer psychiatric symptoms of dementia.
With evidence to suggest that high subjective levels of burden lead to higher rates of depression and, in turn, that strategies to reduce perceived burden lead to increased well-being (McConaghy & Caltabiano, 2005) , it seems appropriate to review and meta-analyse evidence on interventions that target carer burden/stress. This review will build upon the work of Acton and Kang (2001) who conducted a meta-analysis of research into reducing carer burden from the 1960s to 1999. Acton and Kang concluded that the reviewed interventions produced no significant effect on burden scores (bar one multi-component study) due in part to imprecise measures and the multidimensional nature of burden (which, they argue, may obscure intervention effects). Despite this, in the last twenty years, research has continued to investigate ways of reducing the levels of carer burden experienced by those caring for somebody with dementia. Researchers are turning to alternative indices, including the Revised Memory and Behaviour Problems checklist (RMBPC, Teri, Truax, Logsdon, Uomoto, Zarit & Vitaliano, 1992) and Relative Stress Scale (RSS, Ulstein, Bruun Wyller & Engedal, 2007) alongside the Zarit Burden Interview (ZBI, Zarit, Reever & Bach-Peterson, 1980) , to measure caregiver burden. A review by Pinquart and S€ orensen (2006) included burden as one of multiple outcomes in a broader meta-analysis -examining the effectiveness of non-pharmacological interventions for caregivers of people with dementia -and found evidence that interventions could have a small-but-significant effect on burden, alongside other outcomes.
Caregiver burden has been defined as the subjective adverse effect on functioning, resulting from care-giving (Zarit, Todd, & Zarit, 1986) , and as the extent to which caregiver needs and care-recipient demands conflict (Braithwaite, 1996) . Burden can be related to the severity of care-recipient symptoms, but can also depend on the reaction of, and resources available to, the caregiver.
Factors found to increase the amount of burden experienced by a carer include: being female; the carer's own mental and physical condition; loss of family and peer support; and, in particular, the carer's coping style (Burns & Rabins, 2000) . Thus, the amount of burden someone feels is individual, with different triggers and thresholds of burden for different carers (Adelman, Tmanova, Delgado, Dion, & Lachs, 2014) .
Burden is often written about as synonymous with stress, with both terms used to describe the negative effects of caregiving (Hunt, 2003) . Pearlin, Menaghan, Lieberman, and Mullan (1981) first explained the notion of a caregiver 'stress process', with Pearlin, Mullan, Semple, and Skaff (1990) providing a conceptual framework through which to understand this phenomenon. These authors suggest that the caregiver stress process is composed of four inter-related domains: (1) the background and context of the caregiver, (2) stressors (including demands of caregiving and secondary strains), (3) mediators of stress (coping responses and social supports), and (4) outcomes or manifestations of stress (Pearlin et al., 1990 ) -which may include depression, anxiety, and physical health problems for the caregiver. Van Den Wijngaart, Vernooij-Dassen, and Felling (2007) draw from previous stress and coping models (e.g. Lazarus & Folkman, 1984; Pearlin et al., 1990 ) and propose a model specifically resulting in burden for dementia caregivers. Their model identifies the inevitable stressors of dementia caregiving (the care recipient's symptoms and functional disability) and the personal circumstances of the caregiver (gender, health, and available support). They go on to consider how the individual's experience of burden may be mediated by the caregiver's appraisal of the situation and responsive coping style (problem solving abilities). After investigating the utility of this model, Van Den Wijngaart et al. (2007) found that the caregiver's appraisal of their role, the support they received, and the level of functioning of the care-recipient were the main determinants of resulting burden, and therefore should be addressed during any intervention.
Rationale for current review
Given the growing prevalence of dementia-related caregiver burden and considerable research activity since Acton and Kang (2001) review, there is a need to provide an updated review of the evidence base. Whilst reviews have considered various aspects of dementia-caregiving and associated interventions (Gilhooly et al., 2016) , none have specifically focused on burden since Acton and Kang (2001) -and pooled effects of (carer-directed) interventions for burden outcomes have not been estimated since Pinquart and S€ orenson (2006) . We thus considered it timely to conduct an updated review and meta-analysis of the evidence for interventions targeting reduction of dementia caregiver burden.
Randomised controlled trials (RCTs) are considered the 'gold standard' of research (Campbell, 1998) . Given the relatively developed state of the literature, this review will limit to RCTs, as such studies provide optimal control for threats to internal validity. Whilst this does not mean that the RCT method is infallible, it is perhaps the least subjective method at our disposal (Kaptchuk, 2001) .
Conducting a meta-analysis means we can combine results across studies and provide more precise estimates of intervention efficacy, plus explore variability and identify potential moderators of efficacy across studies. In addition, this review will present a structured appraisal of the quality of available evidence, with potential to consider its limitations and guide future research in this field.
Research question
After scoping the literature, it was possible to arrive at a focused research question. The research question is:
Are carer-directed interventions efficacious for reducing levels of carer burden/stress amongst informal caregivers of people with dementia in the community?
Research aims
The aims of this review are:
1. To review RCTs of carer-directed interventions aimed at reducing burden for informal carers of dementia, limiting the search to publications since 1999 (to build on Acton & Kang [2001] review and meta-analysis focusing on caregiver burden). 2. To assess the methodological quality of included publications. 3. To conduct a meta-analysis as to whether (and which) interventions can be efficacious in reducing levels of carer burden.
Methods

Searching
In March 2018, three online databases (PsycINFO, Medline and CINAHL) were systematically searched for studies published from 1999 to 2018 (dates were set as a limiter in the search; as indicated above, this was to build upon Acton & Kang [2001] review of earlier evidence). The decision to search these three databases was made after consulting related reviews (e.g., Acton & Kang, 2001; Elvish, Lever, Johnstone, Cawley, & Keady, 2012) . In addition, reference lists of relevant studies were hand-searched for potential 'missed' studies. Final search terms were decided after examining related reviews (e.g., Acton & Kang, 2001; Elvish et al., 2012; Li, Cooper, Austin, & Livingston, 2013) and extracting keywords from relevant papers. Search terms were: (1) Dementia or Alzheimer Ã and (2) Caregiver or caregivers or carer or caregiving or care or caring and (3) Intervention or intervention study or experimental design or counselling or psychoeducation or technology or support group or psychotherapy or multicomponent or CBT or cognitive behav Ã or treatment or therapy and (4) Burden or burnout or stress or caregiver burden or caregiver stress or caregiver fatigue or caregiver burnout or caregiver strain and (5) Randomised or randomized or controlled or clinical trial.
Selection
In order to comprehensively answer the present question, studies were selected based on the following inclusion criteria:
1. Study participants should be adults providing informal care to a person with dementia in the community. 2. The study should examine an intervention targeting caregiver burden/stress. 3. The primary or secondary outcome of the study should be carer burden or carer stress. The flexibility of this criterion was deemed important to reflect the conceptual overlap between constructs of carer burden and stress and be optimally inclusive of relevant outcome-evidence. 4. The study should use an RCT design, with 'treatment as usual' or 'standard care' used as control condition (i.e., an inactive control condition: to estimate 'absolute effects' and thereby determine, fundamentally, whether receipt of a carer-directed intervention is beneficial over non-receipt; Karlsson & Bergmark, 2015) . 5. The study should be peer-reviewed; inherent in the peer-review process (wherein an article is evaluated by others working in the same field) is an assured minimum standard of quality control (Rowland, 2002) . 6. The study should be written in English (due to the author's language constraints).
Exclusion criteria were applied to the selection of relevant studies:
A study was excluded if it focused on solely patientdirected interventions (but measured carer burden as an indirect outcome).
Data abstraction
Data were extracted by the first author. After reading each study, data extraction sheets were used to generate a summary of the research paper and to gather the information deemed necessary by the researcher to address the present research question. The data extraction tables were informed from previous similar systematic reviews (e.g., Acton & Kang, 2001; Elvish et al., 2012) . Data extraction was done prior to quality assessment to avoid bias in reporting of low quality studies. Data extracted include general characteristics, methodological features of the research and key findings. Consistent with systematic reviews focusing more broadly on non-pharmacological interventions for carers of dementia (e.g. GallagherThompson & Coon, 2007; Elvish et al., 2012; S€ orensen, Pinquart, & Duberstein, 2002) 
Methodological quality
Two authors independently assessed the methodological quality of included studies. PRISMA guidelines instruct that at the very least, risk of bias should be considered when reviewing studies to be synthesized. Greenhalgh and Brown (2014) suggest that completing a quality checklist allows us to assess how trustworthy and generalisable studies are; this will lead to more reliable conclusions. In order to assess the quality of RCTs it is useful to consider the 'Cochrane Collaboration's Risk of Bias' tool (2011) . However, as this tool is more commonly used in pharmacological trials, it was considered beneficial to include additional criteria to make the quality appraisal meaningful to the present question. Tables were informed by risk of bias tool (2011), CASP (Critical Appraisal Skills Programme) RCT checklist (CASP, 2017) , and the quality table completed by Elvish et al. (2012) . To reach a numerical decision on the quality of papers, questions were asked regarding validity (clearly focused question), risk of bias (randomisation, blinding, complete outcome data), intervention (how replicable) and results (power, validity/reliability of measure used, and results applicable in context). Each question received a score, (0 = Not stated/No, 1 = Partial information, 2 = Yes, clearly reported). For the purpose of this review a study would be classed as low quality if it scored 0-6, moderate quality if it scored 7-11 and high quality if it scored 12-16. Once both raters had independently assessed quality, level of inter-rater agreement was computed and any differences were discussed to achieve consensus ratings.
Descriptive statistics
Descriptive statistics were derived for each study including the number of participants and group allocation. We extracted or imputed post-intervention Mean (M) and Standard Deviation (SD) values for the focal outcome measure, and calculated mean differences between (intervention and control) groups -alongside respective 95% Confidence Intervals (CIs) and p-values (where significance is p < 0.05). Consistent with Acton and Kang (2001) , if a study reported more than one follow-up assessment, the data taken closest to the end of the intervention were extracted and analysed.
Meta-analysis
A meta-analysis was conducted on the data as a whole, to assess whether non-pharmacological interventions were more effective than treatment as usual. If results necessary to compute effect size were not reported, then authors were contacted to obtain the data. Standardised mean difference was computed to measure an effect (included studies use different scales and using this measure of effect standardises results to a uniform scale, Blundell, 2014) . Sensitivity analysis was then conducted.
In order for a meta-analysis to be meaningful and appropriately conducted, four criteria should be assessed (Blundell, 2014) : (1) Populations should be similar; (2) studies should be comparing the same interventions and comparators; (3) the outcome should be the same across all studies; (4) treatment effects should be in the same direction. In the present analysis, three of the four criteria were met -populations were informal carers, carer burden was the primary outcome and treatment effects were in the same direction (all interventions reduced burden, albeit not all significantly). Whilst not all studies were comparing the same intervention, all of the studies were non-pharmacological (intervention) vs. treatment as usual (comparator). For this reason, as three of four criteria were fully satisfied, the decision to complete a meta-analysis seems justified; a test of heterogeneity was completed to assess levels of variance. A random effects model was used, and sensitivity analyses were completed to explore potential sources of heterogeneity. Specifically, it was considered apt to test whether pooled effect estimates (and study homogeneity) were influenced by the inclusion of data from studies: (1) pertaining to different categories of intervention (by pooling within-category data to better fulfil criterion 2 above); (2) appraised to be of differing methodological quality; (3) implementing interventions in different formats (dyadic versus carer-directed); (4) administering 'burden' versus 'stress' outcome measures; or (5) measuring burden/ stress as a primary versus secondary outcome. Thus, sensitivity analyses were apt to identify whether findings were robust to decisions made about study inclusion -or else biased by systematic differences within pooled studies.
Results
Search and selection
After conducting the initial search of the three databases, the total number of articles to be assessed for relevance was 1,586. After duplicates were removed, 1,114 studies were left for screening. Studies were initially screened by title and abstract. After applying inclusion and exclusion criteria, 107 studies remained for full-text screening. Inclusion and exclusion criteria were applied again and 34 papers were included in the final review, with 30 included in the meta-analysis. Please see Figure 1 for a PRISMA (Preferred reporting items for systematic reviews and metaanalyses, Moher, Liberati, Tetzlaff & Altman, 2009) flow diagram of the process of selecting papers. Table 1 includes data extracted for multi-component, education/skills-based, support/counselling, and physical activity-based interventions respectively.
Data abstraction tables
Multi-component studies
The twelve studies identified as being multi-component were from 2003 to 2017. Six of these studies were conducted in the USA, two in China, one in Spain, one in Germany, one in India, and one in Egypt. There was an even split between interventions that were carer-directed versus dyadic in nature. Three multi-component studies were group interventions (7, 8, 12 ) with one of these being group telephone support (7). Psychological therapy was included in three of the multi-component studies, with Cognitive Behavioural Therapy (CBT) used as part of the intervention (8, 10, 12) . Participants recruited were a mixture of adult-child informal carers and spouses, with the mean age of participants in multi-component studies ranging from 45 to 73. Eight studies used the ZBI as their primary outcome measure, and two used the Zarit Burden Scale (ZBS, B edard, Molloy, Squire, Dubois, Lever & O'Donnell, 2001 ) -a brief version of the ZBI. One study (5) used the Family Caregiving Burden Inventory (FCBI) to measure burden; a 24-item scale derived by Novak and Guest (1989) after interviewing caregivers of dementia. The scale considers caregivers feeling and responses to the demands of care. Another study (1) used the RMBPC reaction subscale. When creating this scale, Teri et al. (1992) expanded on items used by Zarit et al. (1980) to assess frequency of difficulties, and associated impact on the caregiver. Whilst nine of the multi-component studies noted a post-intervention reduction in burden scores for the intervention group, only three of these (4, 5, 12) met statistical significance.
Education/skill-based interventions 16 studies were categorised as being education-or skillbased interventions. These studies were published between 2001 and 2017. Three studies were conducted in the USA, two in the UK, two in Turkey, with the rest each conducted in different countries (Australia, France, Spain, Taiwan, China, Peru, Norway, Canada, and Russia). Nine studies were dyadic interventions, with the remaining seven studies carer-directed. Notably, two of the studies (17, 19) employed the 10/66 intervention as their intervention; this intervention was specifically designed for low-and middleincome countries. Six studies were group interventions and the remaining 10 were home-based. Of the 10 that were home-based, three were delivered via computer (15, 23, 25) . The mean age of carers in this category ranged from 40 to 70. In one study (18) participants were only recruited if they were already displaying high levels of burden. Seven of the education-/skill-based interventions used variations of the ZBI (Zarit, Orr, & Zarit, 1985) and three used the CBI (Novak & Guest, 1989 Cohen, Kamarck, & Mermelstein, 1983) , and measure of stress on the WebNeuro Test (Silverstein et al., 2007) . Eleven studies reported an apparent trend towards reduction in burden post-intervention, but only three studies (21, 23, 28) found a statistically significant effect.
Support/counselling interventions
Three studies were included in the support/counselling category, with studies published in 2004, 2007, and 2015 . All studies were conducted in the USA, were group interventions, and were carer-directed -although one study (30) delivered group support via telephone. Two of the studies (29, 31) employed the NYU intervention, originally designed to improve caregivers' sense of support, and grounded in the stress-process model (Pearlin et al., 1990) . Mean ages of caregivers ranged from 50 to 71. Outcome measures were the RMBPC (Mittelman, Roth, Haley, & Zarit, 2004; Gaugler, Reese, & Mittelman, 2015) and ZBS (Winter & Gitlin, 2007) . While positive outcomes of interventions were recorded, only one study (29) showed significant differences to caregiver reaction, favouring intervention at post-intervention.
Physical activity-based interventions
In the physical activity-based category, three studies were included. The studies were published in 2009, 2010, and 2015 in the USA and Japan. All interventions were carer-directed, included an exercise schedule and were completed at home; although one study (32) delivered the intervention via telephone. The mean age of participants in this category ranged from 67 to 75. All studies recruited informal caregivers, and one (32) recruited females only. The studies used the ZBI and RMBPC to measure burden. Whilst burden scores appeared to decrease in all studies, effects were not statistically significant. Table 2 includes the methodological quality criteria and scores for included studies. Level of agreement between authors was assessed and, prior to resolving any differences, overall weighted kappa = .96. Total scores ranged from 7 to 16. No studies were deemed low quality, 12 were considered moderate quality and 22 were high quality. On average the multi-component, education/skill and support/ counselling studies were considered high quality (M = 13.9, 
Methodological quality table
n ¼ 54 (C) n ¼ 53
RMBPC
The findings lend support more generally to the NYU intervention to support family caregivers.
(continued) M = 12.75, M = 12, respectively), with the physical activity category deemed of moderate quality (M = 10). All studies received full marks with regard to having a clear focus, and using reliable and valid measures of burden. Blinding of participants and investigators was considered weak, with 16 studies either not reporting or not including blinding procedures in their methodology. Fourteen studies did not complete or report appropriate power calculations to allow for sufficient power to determine an effect. Table 3 includes descriptive statistics for included studies in the meta-analysis. The number of participants recruited and included in each study ranged from 33 to 289 in the multicomponent studies, 17 to 395 in the education-/skills-based category, 103 to 107 for the support/counselling category (notably, study number 29 recruited 406 participants but was not included in the descriptive statistics table/metaanalysis due to insufficient data provided) and 31 to 137 in the physical activity-based interventions. Numbers assigned to treatment and control groups were comparable.
Descriptive statistics
For all studies included in the table, we were able to derive post-intervention mean SD values for treatment and control groups; 25 studies showed a negative mean difference (indicating a reduction in burden score for the intervention group), but only six of the studies produced a statistically significant difference-score (4, 5, 21, 23, 12, 28) .
Whilst not included in the meta-analysis/descriptive statistics table, one study (29) found significant differences favouring intervention, as deduced from logarithmic model results.
Meta-analysis
Standardised mean difference was calculated for all included studies. A forest plot of all studies, after random effects meta-analysis was completed which showed an advantage for carer-directed interventions over treatment as usual. The pooled effect (SMD = À0.18, CI = À0.30, À0.05) was small, but significant (p = 0.005) A test of heterogeneity was completed (I 2 = 63%). This indicated that the degree of heterogeneity was highproviding support for conducting the random effects analysis. The effect-estimates from three studies (23, 28, 12) were outliers; CIs for these studies did not overlap with the pooled 95% CI. With these studies removed, the degree of heterogeneity reduces (to low; I 2 = 26%). A small but significant effect remains (SMD = À0.12, CI = À0.21, À0.03, p = 0.008), suggesting that results are robust to the exclusion of the outlier studies.
A funnel plot of all included studies showed no marked asymmetry or gaps, with most study estimates (and especially, those of larger studies) clustering around the pooled effect-estimate. Apparent symmetry assuaged concerns about publication bias (or other potential biases/smallstudy effects) influencing results. 
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ZBI Findings suggest that leisure activities can reduce perceived carer burden among caregivers.
Sensitivity analysis
Analysis results are presented in Table 4 . When examining only multi-component studies, the pooled effect size appeared somewhat larger than in the main (fully-inclusive) analysis (À0.22 versus À0.18) and was significant (p = 0.02). No significant effects were observed when limiting to other intervention categories (education/skill-building, support/counselling, or physical activity), suggesting that multi-component studies are critical contributors to the main significant effect. When restricting to studies rated as high quality, the pooled effect remained significant (À0.16, p = 0.02) indicating that the main analysis was robust to inclusion of 'lower quality' studies. Results remained significant when limiting to carer-directed interventions (À0.22, p = 0.02) but not when limiting to dyadic interventions (À0.13, p = .13). Studies reporting estimates for 'stress' outcome measures appeared to find lower effect-sizes than those reporting estimates for 'burden' outcome measures (À0.03 vs À0.22); pooled results remained significant when restricting to burden but not stress outcomes. The pooled effect-size appeared larger for studies assessing stress/ burden as a primary (À0.20, p = .009) versus secondary outcome (-0.08, p = .40) -and studies assessing burden as a primary outcome appeared to show larger effects (À0.24, p = .006) than those assessing stress as primary (À0.02, p = .90). Overall, the result of the main analysis (a significant effect favouring intervention) was robust to our decision to be broadly inclusive of data pertaining to burden: removal of data from 'stress' and/or 'secondary' outcome measures did not substantively affect the pooled estimate.
Discussion
This review aimed to examine the RCT evidence-base (accrued since 1999) for interventions aimed at reducing carer burden for informal carers of dementia, to assess the methodological quality of available RCT-reports, and to conduct a meta-analysis to deduce whether (and which categories of) non-pharmacological interventions can be efficacious for reducing levels of carer burden. The search strategy identified 34 studies for inclusion in this review. The majority of studies reported an apparent reduced burden for those receiving intervention (versus treatment as usual) -but this effect only reached statistical significance in 7 studies. Pooling effects across studies (and thus increasing precision and harnessing available statistical power), the current meta-analysis showed an overall (small, but statistically significant) effect favouring intervention. Note. Scoring -(0 ¼ Not stated/No, 1 ¼ Partial information/criteria partially met, 2 ¼ Yes, clearly reported/criteria fully met).
(1). Clear Focus -consider how clear reporting is of population, intervention, comparator and primary outcome. (2). Random assignment -consider how participants were randomised, does it clearly avoid systematic differences between group? (3). Blinding -is there evidence of blinding to avoid performance bias? (4). Complete data -were all participants accounted for? (5). Intervention described -is it clear in order to be replicated? (6). Sufficient power -has a power calculation been done to detect an effect? (7). Measure of burden -has the measure undergone reliability/validity testing? Are measures reliable/valid? (8) Context -can the results be applied in context? Are the participants similar enough to target population to be useful? Total score -a numerical value out of 16.
Although the heterogeneity of all included studies was found to be high (thus questioning the reliability of the significant pooled effect of intervention), when the outliers (23, 28, 12) were removed from the analysis, this result was found to be robust. Studies were grouped into four distinct categories of intervention (multi-component, education/skill, support/ counselling and physical activity). In line with other reviews of carer interventions, where outcomes were levels of wellbeing/depression (e.g., Gallagher-Thompson & Coon, 2007; Elvish et al., 2012) , the current meta-analysis found that, when limiting analysis according to category of intervention, only multi-component interventions were effective in reducing levels of carer burden. Three of the eleven studies in this category produced significant results independently (4, 5, 12) . Martin-Cantera et al. (2015) suggest that multicomponent interventions are safe and effective. This is supported by Acton and Kang (2001) ; when considering findings of the potential efficacy of multi-component interventions, they posited that combining a variety of interacting interventions makes sense when attempting to produce change in a multivariate concept such as burden. However, with a variety of processes interacting, it is hard to see what the specific mechanism of change is. Campbell et al. (2000) argue that when attempting to evaluate complex interactions the use of qualitative, in addition to quantitative, methodology can help to address this difficulty. In the reviewed studies showing significant effects, explanatory qualitative methods were not employed. In interventions reported by Tremont et al. (2008) and Chien and Lee (2011) , components were psychoeducation, emotional support, and teaching of coping strategies. In Shata et al. (2017) , the intervention comprised psychoeducation, group CBT, and emotional support. As previously mentioned, Van Den Wijngaart et al. (2007) propose a model of carer burden, in which external influences are mediated by the carer's appraisal of a situation and coping strategies employed. The multi-component studies that found a significant reduction in burden included either the teaching of relevant coping strategies or CBT (in which the focus is on changing the meaning one gives to situations). These studies also included a focus on emotional support. In Van den Wijngaart et al.'s (2007) model, the impact of appraisals and coping strategies is mediated by emotional support. This provides support for Van Den Wijngaart et al. (2007) model of carer burden and may suggest that interventions targeting coping strategies -with a focus on changing appraisals, in combination with emotional support -may be most efficacious.
Whilst pooling data from all studies categorised as education/skills-based did not show a significant effect overall, three individual studies from this category found a significant reduction in carer burden (21, 23, 28) , with interventions comprising of psychoeducation and teaching coping strategies. Selwood, Johnston, Katona, Lyketsos, and Livingston's (2007) systematic review found that teaching carers coping strategies was effective in reducing perceived burden. However, with the pooled effect-size for this category not reaching significance, the present review failed to replicate these results. Despite not being included in the meta-analysis, Mittelman et al. (2004) found significant results favouring intervention for the counselling and support group delivered as part of the aforementioned NYU-intervention. Finding seven independently-reported significant effects builds upon Acton and Kang (2001) review of interventions for carer burden: wherein they found only one study in which burden was significantly reduced.
Although the suggestion that interventions can reduce levels of carer burden is attractive, it is important to interpret the results with caution. One consideration in this regard is the quality of the included studies. Firstly, all included studies were rated as of moderate or high quality; this may be because of the inclusion criteria -it would be reasonable to expect the quality to be higher for RCTs and those articles that have been subject to peer-review. Despite this, sixteen of the studies included for review did not report a blinding procedure (29, 23, 28) , studies identified as producing significant results. By potentially omitting a blinding procedure, this leaves studies open to performance and detection bias (Cochrane, 2011) . Furthermore, the same studies failed to complete a power calculation sufficient to detect an effect. Strengths of the included studies were that all studies were rated as having a clear focus, and used reliable and valid measures of burden. Acton and Kang (2001) suggested that, in order for levels of burden to be better captured, new measures should be considered. They reported difficulties in defining the construct of 'burden', with a lack of clarity around what constitutes the subjective versus objective qualities of the term. New measures have been introduced in studies included in the present review, including those operationalising burden in terms of 'stress' and 'strain'. While all measures have been tested for reliability and validity, to good effect, further research into the utility of one measure when compared to another, for measuring the concept of burden, is recommended.
Results from the sensitivity analysis revealed findings worthy of further discussion. A recent review from Laver, Milte, Dyer, and Crotty (2016) did not find a significant difference between dyadic and carer-directed interventions when examining across a wealth of outcomes. However, the present review found that, when pooled, available evidence supported the effectiveness of carer-directed but not dyadic interventions targeting carer burden. This suggests that, subject to future research/accumulation of supportive data for dyadic interventions, evidence-based practitioners should preferentially consider carer-directed interventions when targeting burden in dementia-care. Further results from the sensitivity analysis found that the effectiveness of carer-burden interventions was evidenced for burdenspecific outcome measures but not (ostensibly related) measures of stress/strain. This suggests that, although the terms are often used synonymously there may be a difference in the concept being measured. This finding challenges the previous conclusions of Acton and Kang that the multidimensionality of burden may complicate the detection of outcome effects.
The sensitivity analysis revealed a significant effect of pooled studies measuring burden as a primary outcome, rather than as secondary. This suggests that those interventions specifically designed to target burden were effective, when compared to interventions seeing if there was an effect of burden secondary to other targeted outcomes.
When evaluating the current review, strengths included a systematic search in line with PRISMA (2009) guidelines. Quality rating and category selection was checked by two reviewers. Category assignment resulted in perfect agreement (kappa =1) and there was near-perfect agreement on quality assessment (.96) -suggesting that the applied quality tool facilitated clear and consistent judgments. Inclusion criteria were designed to be as inclusive as possible, whilst still addressing a focused research question. Regarding the meta-analysis, if results necessary to compute effect size were not reported on in a paper, then authors were contacted to obtain the data. When considering the limitations, the decision was made to include peer-reviewed studies; data from grey literature may have changed the results of the present review. Inclusion criteria also stipulated that only studies written in English would be included. Once again, papers may have been missed due to the language constraints of the authors, resulting in possible language bias. With regard to the inclusion of RCTs, Rosenthal (1994) suggests that relevant data may be lost if reviews only include the highest quality experimental design -this is another factor to consider when interpreting the results. Trials were distinct in terms of country of study and interventions tested, which means it is difficult to generalise findings with certainty. In addition, only data taken closest to the end of the intervention was included in the data tables and subsequently analysed; this was deemed necessary for pooling of estimates, but potentially misses delayed effects observable at later follow-ups. However, holding limitations and assessment of quality in mind, the present review would suggest that carer-directed intervention is generally better for reducing burden than treatment as usual.
When considering implications for professional practice and research, carer burden still seems to be a vital area, given the amount expected from informal carers of dementia. Studies from this review with promising results should be replicated on a larger scale (whilst minimising risk of bias). It was observed that the more effective interventions for carer burden involved teaching of coping strategies with a focus on changing cognitive appraisals, in combination with providing emotional support; this appears congruent with the model of caregiver burden put forward by Van Den Wijngaart et al. (2007) and thus suggests that this model could form a useful basis for future intervention development and refinement. Further studies should include a qualitative component to explore complex interventions and explicate processes contributing to change -with potential to inform development and improvement of future interventions.
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